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Description 

Background of the Invention 
5 1. Field of the Invention 

This invention relates to water-soluble herbicidal compositions in dry powdered form which include herbicidally 
active substituted phenoxy and/or benzoic acids that alone are not readily soluble in water. 

10 2. Description of the Prior Art 

Those herbicidal agents registered for use by commercial applicators are generally sold in concentrated form for 
economy of transport and then diluted by the applicator either at a central distribution center, or less frequently at the 
point of use. The majority of effective herbicides and plant growth regulators are foliariy absorbed and therefore, to be 

15 effective, must be applied to the foliage of the target pest species. Other herbicides are root absorbed and the product 
must be applied in a manner as to be available to the roots of the target. This is commonly accomplished by spraying a 
dilute water solution, or dispersion of the desired pesticide on the vegetation to be treated. Most herbicides are there- 
fore marketed as either (1) liquid or dry water-soluble formulations, (2) liquid, water emulsifiable formulations, or (3) 
solid or liquid water dispersible formulations. The concentrated formulations are diluted to the required effective concen- 

20 tration by the person doing the spray application. Thus, in order to obtain optimum effectiveness and to minimize agita- 
tion and other mechanical suspension requirements, water-soluble formulations are normally preferred. 

Because of the difficulties of manufacturing a dry, soluble form of herbicide, most dry formulations are simply dis- 
persible forms of essentially insoluble active ingredients. Typical examples of formulations are (1) wettable powders, (2) 
water dispersible granules, or (3) dry f lowables. Formulations of these types depend heavily on surfactants and grinding 

25 techniques to provide a dry formulation of active ingredients that can be temporarily dispersed or suspended in water 
for spray application. Even when a dispersion can initially be obtained in water, the time of full dispersion is usually lim- 
ited, thus requiring stirring, agitation with air, or other mechanical mixing. Dispersions of this type present additional 
problems in that the material tends to clog spray nozzles and other distribution components, and require the user to pre- 
pare smaller than desired batches in order to minimize application problems; 

so Because of the problems associated with attempting to prepare the dry powdered herbicide, suppliers have 
* resorted in some instances to dissolution of the active ingredient in an organic solvent such as mineral spirits or the like. 
The concentrated formulation, containing suitable surfactants, is then diluted with water to form a dispersion that again 
usually necessitates some type of agitation to maintain the phases substantially homogeneous for a useful period of 
time. 

35 In instances where the herbicides are dissolved in a solvent for shipment as a concentrate, the solvent presents 
health and physical hazards to the manufacturer as well as the user, the solvents add to the overall cost of the product, 
and the solvent agent is oftentimes phytotoxic to desirable plant species. 

The wettable powders and solvent dissolved herbicides are frequently packaged in plastic containers and disposal 
of these plastic packages is becoming increasingly difficult from an environmental standpoint. 

40 Substituted phenoxy and/or benzoic acid herbicides such as (2,4-dichlorophenoxy)acetic acid (2,4-D), 4-(2,4- 
dichlorophenoxy)butanoic acid (2,4-DB), (±)-2-(4-chloro-2-methylphenoxy)propanoic acid (MCPP), (4-chloro-2-methyl- 
phenoxy)acetic acid (MCPA), (±)-2-(2,4-dichlorophenoxy)propanoic acid (dichlorprop), 3,6-dichloro-2-methoxybenzoic 
acid (dicamba), and 3-amino-2,5-dichlorobenzoic acid (chloramben) have long been used to control unwanted vegeta- 
tion. 

45 These substituted phenoxy and/or benzoic acid herbicides are white crystalline solids with very low vapor pres- 
sures and low water solubilities. They are soluble only in alkaline solutions or polar organic solvents. 

Phenoxy and/or benzoic acid herbicides are available commercially as acid, ester, alkali metal, and amine salt for- 
mulations that can also be applied as mixtures with other herbicides. The alkali metal and especially the amine salt for- 
mulations are preferred because they are the most water-soluble and can be more readily applied as aqueous sprays. 

so However, the esters must be applied either as emulsions in water, or as solutions in organic solvents such as oils. 2,4- 
D for example, is an insoluble crystalline material having a pK a of approximately 2.6. For ease of application, 2,4-D is 
normally converted to a water-soluble amine or mineral salt by the manufacturer and then dissolved by the applicator 
in a water carrier before use. 

However, water-soluble substituted phenoxy and/or benzoic acid salts exhibiting herbicidal activity are difficult to 

55 prepare in a dry state. Soluble salts such as potassium or sodium or dimethylamine must be first prepared in water or 
a solvent and then the solvent removed. This requires special equipment, is energy intensive, and frequently generates 
undesirable waste products. As a consequence, most dry forms of herbicide that are marketed are not of a soluble type 
but rather are merely dispersible forms of the essentially insoluble herbicide acid which are distributed as a wettable 
powder or a wettable, dispersible granule. Although both inorganic and organic salt forms are commercially available, 
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the most common salt form is the dimethyiamine salt of the substituted phenoxy or substituted b nzoic acid herbicide. 
Typical formulations range from about 20% to 50% active ingredient concentrations in water or solvent solutions. 

Summary of the invention 

5 

The present invention relates to a method of preparing dry, water-soluble, substituted phenoxy and/or benzoic acid 
herbicides which are in acid form. The invention also concerns dry phenoxy and/or benzoic acid herbicidal powders 
which may be dissolved in water at concentrations providing from at least about 0. 1% to at least about 2.5 by weight of 
the active herbicide in the final herbicidal solution. 

10 A dry herbicidal product is preferred over a liquid concentrated herbicide for a number of reasons. Dry formulations 
are more stable to temperature variations encountered in storage and shipping. For example, freezing can destabilize 
liquid products interfering with the effectiveness of the herbicide. Similarly, high storage temperatures can lead to sol- 
vent losses when an organic solvent is used to dissolve the agent or cause hydrolysis when water is a solvent thereby 
adversely affecting active ingredient concentrations. 

is Dry herbicidal formulations are less dangerous than liquid products. Package leakage during handling is much less 
likely. If accidentally punctured, dry package leakage is much less severe and easier to clean up than a liquid product. 
Also, personnel protection is easier to accomplish with dry products because the material cannot as easily splash into 
the eyes or skin of the applicator. Spills of solvent containing formulations are potentially flammable, further militating 
against the use of solvents for dissolving the herbicide. 

20 The ease of packaging is significantly enhanced with dry products over liquid formulations and packaging flexibili- 
ties are greatly enhanced. Paper containers or wax treated packages can be used, as well as plastic containers. With 
liquids, specially treated plastic containers or glass containers are normally required. Paper or cardboard packages can 
be compressed and disposed of much easier than plastic, glass or metal containers. 

Transportation costs of dry products are potentially less expensive than is the case where a liquid carrier must also 

25 be transported. Although a number of concentrated liquid products having a fairly high active ingredient content are in 
commercial use, many formulations are sold in the 20-30% active ingredient range with the remainder of the product 
being water along with a small amount of dispersing agents or product appearance or handling enhancers. 

The preferred dry, water-soluble, substituted phenoxy and/or benzoic acid herbicides of the subject invention are 
prepared by dry blending the herbicidal agent with a substantially solid solubilization medium for the herbicidal agent 

30 which is selected from the group consisting of diammonium phosphate (DAP), dipotassium phosphate (DPP) and dis- 
odium phosphate (DSP). As an alternate, although less preferred embodiment of the invention, the phenoxy and/or 
benzoic acid herbicidal agent is dry blended with a quantity of solid, substantially anhydrous, trisodium phosphate 
(TSP) or anhydrous tripotassium phosphate (TPP) which serves as a solubilization medium for the agent. The solubili- 
zation medium and herbicial agent powders are dry blended in the absence of chemical reaction therebetween. A suf- 

35 ficient amount of the phosphate solubilization medium is provided in the dry blended mixture in relationship to the 
quantity of herbicidal agent combined therewith to cause the dry blended mixture to substantially dissolve in water dur- 
ing preparation of a herbicidal solution which contains an adequate proportion of the herbicidal agent to provide from 
about 0.1% to about 2.5% by weight off the active herbicide in the herbicidal solution. 

In the case of the preferred composition containing DAP, DPP or DSP. a sufficient amount of the phosphate solubi- 

40 lization medium is dry blended with the dry substituted phenoxy and/or benzoic acid herbicidal agent to provide at least 
about 1 mole and preferably about 1.15 moles of the phosphate medium for each mole of active herbicidal agent in the 
dry blended mixture. When TSP or TPP is used as the solubilization medium, a sufficient amount of the TSP or TPP is 
dry blended with the dry substituted phenoxy and/or benzoic acid herbicidal agent to provide from at least about 0.6 
mole to about 1.15 moles of the phosphate medium for each mole of active herbicidal agent in the dry blended mixture. 

45 The water-soluble substituted phenoxy and/or benzoic acid herbicides are easily manufactured by dry blending the 
ingredients in powdered form. No unusual manufacturing techniques are required such as grinding to vary fine sizes or 
classification procedures normally necessary to obtain a suitable disparsible product. Product raw material costs are 
comparable to widely used organic amine phenoxy and/or benzoic acid herbicide formulations currently being mar- 
keted. The raw materials are all commercially available and readily obtainable at competitive prices. In addition to the 

so active herbicidal ingredients, the dry blended water-soluble substituted phenoxy and/benzoic acid herbicide contains 
nitrogen, phosphorous or potassium ingredients. These are all potentially useful as nutrients to non-susceptible spe- 
cies. 

Detailed Description of the Invention 

55 

In the preferred powdered herbicide composition, a quantity of a substantially solid herbicidal agent selected from 
the group consisting of substituted herbicidally active phenoxy acids and substituted herbicidally active benzoic acids, 
which are not readily soluble in water, is added to an amount of a substantially solid solubilization medium for the her- 
bicidal agent and selected from the group consisting of diammonium phosphate (DAP), dipotassium phosphate (DPP) 
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and disodium phosphate (DSP). A somewhat less preferred although fully operable composition employs trisodium 
phosphate (TSP) or tripotassium phosphate (TPP) as the solubilization medium. 

Examples of useful phenoxy and/or benzoic acid herbicides are (2,4-dichlorophenoxy)acetic acid (2,4-D), 4-(2,4- 
dichlorophenoxy)butanoic acid (2,4-DB), (±)-2-(4-chloro-2-methylphenoxy)propanoic acid (MCPP), (4-chloro-2-methyl- 
phenoxy)acetic acid (MCPA), (±)-2-(2 ( 4-dichlorophenoxy)propanoic acid (dicamba), and 3-amino-2,5-dichlorobenzoic 
acid (chloramben). The phenoxy and/or benzoic acid herbicides may be used alone or as combinations thereof. Pre- 
ferred formulations include about 50 weight percent of the active herbicidal acid or combinations thereof, although in 
certain instances up to about 60 weight percent of the active herbicidal agent or combinations thereof may be used. 

The herbicidal agent and the phosphate solubilization medium are dry blended to produce a substantially homoge- 
neous mixture thereof. This dry blended mixture may be packaged in paper containers, or other suitable packages, 
without further processing such as pulverization, extended grinding, or critical classification. However, the particle size 
is preferably small enough to permit relatively rapid wetting when added to water. At least about 1 mole and preferably 
about 1.15 moles of the DAP, DPP or DSP solubilization medium is provided for each mole of active herbicidal agent in 
the dry Wended mixture. However, where TSP or TPP is used as the solubilization medium, the mole ratio of the solu- 
bilization medium to the herbicidal agent is maintained in the range of about 0.6 to about 1.15. 

Example I 

The following ingredients were dry blended: 



Ingredients 


% Active 
Ingredients 


Weight % 
Reagents 


Makeup for Grinding of 
500 Grams - In Grams 


HLPC (High Per- 
formance Liquid 
Chromatography 
Analysis) 


1. 2,4-D Acid -Tech. 
Grade - 98% 


31.16 


31.80 


159.0 


31.02 


2. MCPP Acid -Tech. 
Grade -94.5% 


15.70 


16.61 


83.1 


15.50 


3. Dicamba - Tech. Grade 
-88% 


3.14 


3.57 


17.9 


3.11 


4. Sodium Lignosulfonate 
-Marasperse CBOS-4 - 
Borrgaard Industries 




1.00 


5.0 




5. DAP -Diammonium 
Phosphate - Reagent 
Grade - 98% 




46.02 


230.0 




6. 8)i Precipitated Silica 
Powder 




1.00 


5.0 





Ingredients 1-5 inclusive were dry blended under conditions producing an average particle size of about 50u, and 
then placed in a capped glass container. Thereafter, the precipitated silica was added as a coating agent to prevent the 
product from picking up excessive moisture from the atmosphere. 

It has been determined through laboratory testing that technical grade diammonium phosphate may be used in pre- 
paring the dry blended water-soluble substituted phenoxy acid/substituted benzoic acid herbicidal composition. The 
molecular weight of diammonium phosphate is 132,06 and when calculated on 100% basis, a chemical analysis yields 
2 1 .22% nitrogen, 23.45% phosphorous and 53.73% P 2 0 5 . Technical grade diammonium phosphate usually has a den- 
sity of about 962-1025 kg./cu. meter (60-64 Ibs/cu. ft.). The pH of a 1% solution is 8.0 and a typical screen analysis 
yields; 

Cumulative Retention on 20 Tyler Standard Screen 24-50% 
Cumulative Retention on 35 Tyler Standard Screen 70-85% 
Cumulative Retention on 65 Tyler Standard Screen 83-95% 
Cumulative Retention on 100 Tyler Standard Screen 91-98% 
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Cumulative Retention on 200 Tyler standard Screen 95.99% 

Diammonium phosphate is the preferred solubilization medium because it is a commonly available agricultural 
chemical, it is less expensive than dipotassium phosphate or disodium phosphate, it has the lowest molecular weight 
s thereby minimizing the amount required in the formulation and it contributes ammonia as well as phosphorous to non- 
susceptible plants. 

The next preferred solubilization medium is disodium phosphate because it has a lower molecular weight than 
potassium phosphate, thus permitting use of a lesser amount of the additive. 

w Example II 

A mixture comprising 3.25 g of technical grade 2.4-D acid (96%). 1.69 g of MCPP acid (93%). 0.37 g of dicamba 
(86%). 0.1 g of sodium lignosulfonate, and 4.59 g of commercially available disodium phosphate (anhydrous) were 
ground to a fine, dry powder (about 50ji) in a laboratory analytical mill. The mixture was transferred to a capped glass 
is container. A 2 g sample of the 50% active herbicide powder was added to a glass stoppered graduated cylinder which 
contained 98 milliliters of city water. The stoppered cylinder was twice inverted and allowed to stand on the bench top 
at ambient temperature. By visual inspection, all solids had dissolved within 15 minutes of mixing. The clear aqueous 
solution was light brown in color. 

20 Example III 

A mixture comprising 1.62 g of technical grade 2.4-D acid (96%). 0.84 g of MCPP acid (93%). 0.18 g of dicamba 
(86%), 0.1 g of sodium lignosulfonate, and 7.26 g of dipotassium phosphate (anhydrous) were ground to a fine powder 
in a laboratory analytical mill. The mixture was transferred to a capped glass container. A prepared aqueous sample 
25 containing 2.0 weight percent of the 25% active herbicide powder yielded a clear solution within two minutes. Prepara- 
tion of the clear solution did not require heating or agitation. 

Useful herbicidal compositions in accordance with this invention may be prepared by combining on a parts by 
weight basis: 

30 Example IV 

32.4 parts of technical grade 2,4-D (100% basis) 

14.5 parts of MCPP (100% basis) 
2.1 parts of dicamba (100% basis) 

35 45 parts of diammonium phosphate (98%) 

Example V 

50 parts of MCPA (1 00% basis) 
40 45.4 parts of disodium phosphate (anhydrous) 

Example VI 

50 parts of MCPA (1 00% basis) 
45 45.9 parts of diammonium phosphate (98%) 

Example V|l 

50 parts of dicamba (100% basis) 
so 40.7 parts of diammonium phosphate (98%) 

Example VIII 

50 parts of 2,4-D (100% basis) 
55 45.9 parts of diammonium phosphate (98%) 

Two parts of each of the compositions set out in Examples IV to VIII inclusive when added to 98 parts of water, 
yielded a clear solution within two minutes. The herbicidal agent and the phosphate solubilization medium may be 
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ground separately and then blended, or ground together. The dry blended product has a particle size from about 50p. 
to about 100n with the preferred size being about 50\i. 

The dry, water-soluble, substituted phenoxy and/or benzoic acid herbicides of the invention are preferably applied 
to susceptible f lora at rates of from about 1 362-1 816 grams (3-4 lbs.) of the dry powder (containing 50% active herbi- 
cidal agents) in the 75-908 liter (20-240 gal.) of water per 0.4 Ha (1 acre). Thus, 7.5 to 10 parts of dry powder are pro- 
vided in 400-4800 parts of water for each hectare of coverage. 

Examples of compositions employing TSP and TPP as the solubilization medium include the following: 

Example IX 

The following ingredients were dry blended: 



Ingredients 


% Active 
Ingredients 


Weight % 
Reagents 


Makeup for Grinding 
of 20 Grams - In Grams 


HLPC (High Per- 
formance Liquid 
Chromatography 
Analysis) 


1. 2,4-D Acid -Tech. Grade- 
(96%) 


31.16 


32.46 


6.49 


30.94 


2. MCPP Acid -Tech. Grade 
(Dry. 95%) 


15.70 


16.53 


3.31 


15.61 


3. Dicamba - Tech. Grade - 
(86%) 


3.14 


3.65 


0.73 


3.18 


4. Sodium naphthalenesul- 
fonate formaldehyde poly- 
mer (Lomar PW -Henkel) 




1.00 


0.20 




5. Sorbitan tristearate 
(SPAN -65 - ICI) 




1.00 


0.20 




6. Spray dry synthetic silica 
(Wessalon 50-S -N A Silica 
Co.) 




5.00 


1.00 




7. Trisodium phosphate 
(Anhyd) 




40.36 


8.07 




TOTALS 




100.00% 


20.00 gms. 





Ingredients 1 -7 of Example IX were ground to a fine, dry powder (averaging about 50 microns particle size) in a lab- 
oratory analytical mill. The mixture was transferred to a capped glass container. A 2 gm. sample of the 50% active her- 
bicide powder prepared in accordance with Example IX was added to a glass graduated cylinder which contained 98 
ml. of city water. The stoppered cylinder was inverted several times over a period of 5 minutes. The 2 weight percent of 
herbicidal agent added to the water dissolved, with only a small quantity silica remaining as a dispersion. After 96 hours 
in an oven at 50*C, a sample of the powder indicated no visible changes. 
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Example X 

The following ingredients were dry bt nded: 



Ingredients 


% Active 
Ingredients 


Weight % 
Reagents 


Makeup for Grinding 
of 20 Grams - In Grams 


HLPC (High Per- 
formance Liquid 
Chromatography 
Analysis) 


1 . 2,4-D Acid -Tech. Grade- 
(97%) 


36.63 


37.76 


7.55 


37.42 


2. MCPP Acid -Tech. 
Grade (Dry, 95%) 


19.48 


20.51 


4.10 


18.87 


3. Dicamba - Tech. Grade - 
(86%) 


3.89 


4.52 


0.90 


3.65 


4. Sodium naphthalenesul- 
fonate formaldehyde poly- 
mer (Lomar PW) 




1.00 


0.20 




5. Sorbrtan tristearate 
(SPAN-65) 




1.00 


0.20 




6. Spray dry synthetic silica 
(Wessalon 50-S) 




5.00 


1.00 




7. Trisodium phosphate 
(Anhyd) 




30.21 


6.05 




TOTALS 




100.00% 


20.00 gms. 





Ingredients 1-7 of Example X were ground to a fine, dry powder (averaging about 50 microns particle size) in a lab- 
oratory analytical mill. The mixture was transferred to a capped glass container. A 2 gm. sample of the 60% active her- 
bicide powder prepared in accordance with Example X was added to a glass graduated cylinder which contained 98 ml. 
of city water. The stoppered cylinder was inverted several times over a period of 5 minutes. The 2 weight percent of her- 
bicidal agent added to the water dissolved, with only a small quantity of silica remaining as a dispersion. After 96 hours 
in an oven at 50°C, a sample of the powder indicated no visible changes. 
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Example XI 

The following ingredients were dry blended: 



Ingredients 


% Active 
Ingredients 


Weight % 
Reagents 


Makeup for Grinding 
of 20 Grams - In Grams 


HLPC (High Per- 
formance Liquid 
Chromatography 


1 . 2,4-D Acid -Tech. Grade- 


31.16 


32.46 


6.49 


32.45 


2. MCPP Acid -Tech. 
Grade fDrv 95%) 


15.70 


16.53 


3.31 


15.39 


3. Dicamba - Tech. Grade - 
(86%) 


3.14 


3.65 


0.73 


3.27 


4. Sodium naphthalenesul- 
fonate formaldehyde poly- 
mer (Lomar PW) 




1.00 


0.20 




5. Sorbitan tristearate 
(SPAN-65) 




1.00 


0.20 




6. Spray dry synthetic silica 
(Wessalon 50-S) 




5.00 


1.00 




7. Tripotassium phosphate 
(Anhyd) 




40.36 


8.07 




TOTALS 




100.00% 


20.00 gms. 





Ingredients 1 -7 of Example XI were ground to a fine, dry powder (averaging about 50 microns particle size) in a lab- 
oratory analytical mill. The mixture was transferred to a capped glass container. A 2 gm. sample of the 50% active her- 
bicide powder prepared in accordance with Example XI was added to a glass graduated cylinder which contained 98 
35 ml. of city water. The stoppered cylinder was inverted several times over a period of 5 minutes. The 2 weight percent of 
herbicidal agent added to the water dissolved, with only a small quantity of silica remaining as a dispersion. After 96 
hours in an oven at 50°C, a sample of the powder indicated no visible changes. 

On a parts by weight basis, the preferred dry, water soluble substituted phenoxy and/or benzoic acid herbicide pow- 
der composition (50% by weight active ingredient) consists essentially of, on an approximately 100% active ingredient 
40 basis, about 31 parts of dry, solid powder particles of 2,4-D, about 1 6 parts of dry, solid powder particles of MCPP, about 
3 parts of dry, solid powder particles of dicamba, and about 40 parts of anhydrous TSP or anhydrous TPP. 

In the case of 60 weight percent active ingredients, the preferred herbicidal powder composition consists essen- 
tially of, on an approximately 100% active ingredient basis, about 37 parts of dry, solid powder particles of 2. 4-D, about 
20 parts of dry. solid powder particles of MCPP, about 4 parts of dry, solid powder particles of dicamba, and about 30 
45 parts of anhydrous TSP. 

Exam pl e XH 

A prepared aqueous sample containing 2.0 weight percent of the 50% or 60% active herbicide powder in all 
so instances yielded a dear solution within two minutes. It was not necessary to heat or agitate the product to maintain the 
ingredients in solution while sitting on a shelf for several days at room temperature. Tests of the dry blended material 
dissolved in water yielded clear solutions at levels of 0.5%, 1%. 2%, and 4 weight percent. Cloudiness started to appear 
at a level above about 5 weight percent, and 10 weight percent samples were found to be at least partially insoluble. 
Weight percent in this respect means 1 gram of the active dry powder for each 99 milliliters of tap water. Normal herbi- 
55 cide application concentrations range from about 1/2 weight percent of the active acid to about 2% of the active acid. 
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Claims 

1. A stable water-soluble substituted phenoxy and/or b nzoic acid herbicide powder composition which contains a 
quantity of a substantially solid herbicidal agent selected from the group consisting of substituted herbicidally active 
5 phenoxy acids or substituted herbicidally active benzoic acids, which alone are not readily soluble in water, charac- 
terized in that there is provided 

a dry blended admixture of 

a first quantity of dry, powder particles of the solid herbicidal agent with 
10 a second quantity of dry, solid, powder particles selected from the group consisting of at least about 1 mole for 

each mole of herbicidal agent of one of diammonium phosphate, dipotassium phosphate, and disodium phos- 
phate, or at least about 0.6 mole for each mole of herbicidal agent of one of trisodium phosphate and tripotas- 
sium phosphate as a solubilization medium for the herbicidal agent, 

said first and second quantities of the herbicidal agent and the solubilization medium being the predominate 

is constituents of the composition, 

said herbicidal agent and the solubilization medium having been dry blended in powdered form without chang- 
ing the physical state of the particles to retain the discrete particulate character of each of said first and second 
quantities of said particles, and in the absence of chemical reaction between said herbicidal agent and said 
solubilization medium to form a relatively uniform dry mixture thereof. 

so there being a sufficient quantity of the phosphate medium in the dry Wended mixture in relationship to the 

quantity of herbicidal agent combined therewith such that the dry blended powder mixture will dissolve in water 
during preparation of a herbicidal solution therefrom that contains an adequate proportion of the herbicidal 
agent to provide from about 0.1 to about 2.5% by weight of the active herbicidal agent in the herbicidal solution. 

25 2. A herbicide as set forth in claim 1 wherein said dry solubilization medium is diammonium phosphate. 

3. A herbicide as set forth in Claim 1 wherein said dry solubilization medium is dipotassium phosphate. 

4. A herbicide as set forth in Claim 1 wherein said dry solubilization medium is disodium phosphate. 

30 

5. A herbicide as set forth in Claim 1 wherein said dry solubilization medium is trisodium phosphate. 

6. A herbicide as set forth in Claim 1 wherein said dry solubilization medium is tripotassium phosphate. 

35 7. A herbicide as set forth in Claim 1 wherein the dry blended admixture includes a mixture of substituted phenoxy 
acid and substituted benzoic acid herbicides. 

8. A herbicide as set forth in Claim 1 wherein said active substituted phenoxy acid herbicidal agent is 2,4-dichloroph- 
enoxy acetic acid.. 

40 

9. A herbicide as set forth in Claim 1 wherein said active substituted phenoxy acid herbicidal agent is 4-(2,4-dichlo- 
rophenoxyjbutanoic acid. 

1 0. A herbicide as set forth in Claim 1 wherein said active substituted phenoxy acid herbicidal agent is (±)-2-(2,4-dichlo- 
45 rophenoxy)propanoic acid. 

1 1 . A herbicide as set forth in Claim 1 wherein said active substituted benzoic acid herbicidal agent is (4-chloro-2-meth- 
ylphenoxy)acetic acid. 

so 1 2. A herbicide as set forth in Claim 1 wherein said active substituted phenoxy acid herbicidal agent is (±)-2-(2,4-dichlo- 
rophenoxy)propanoic acid. 

13. A herbicide as set forth in Claim 1 wherein said active substituted benzoic acid herbicidal agent is 3.6-dichloro-2- 
methoxybenzoic acid. 

55 

14. A herbicide as set forth in Claim 1 wherein said active substituted benzoic acid herbicidal agent is 3-amino-2.5- 
dichlorobenzoic acid. 
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15. A method of pr eparing a stable water-soluble substituted phenoxy and/or benzoic acid herbicide powder composi- 
tion containing a quantity of a substantially solid herbicidal agent selected from the group consisting of herbictdalty 
active phenoxy acids and substituted herbicidally active benzoic acids, which are not readily soluble in water, char- 
acterized by the steps of 

providing a first quantity of dry, powder particles of the solid herbicidal agent, 

providing a second quantity of dry, solid, powder particles selected from the group consisting of at least about 
1 mole for each mole of herbicidal agent of one of diammonium phosphate, dipotassium phosphate, and diso- 
dium phosphate, or at least about 0.6 mole for each mole of herbicidal agent of one of trisodium phosphate and 
tripotassium phosphate as a solubilization medium for the herbicidal agent, 

said first and second quantities of the herbicidal agent and the solubilization medium being the predominate 
constituents of the composition, 

dry blending the herbicidal agent and the solubilization medium in powdered form without changing the physi- 
cal state of the particles to retain the discrete particulate character of each of said first and second quantities 
of said particles, and in the absence of chemical reaction between said herbicidal agent and said solubilization 
medium to produce a relatively uniform dry mixture thereof, 

a sufficient quantity of the phosphate solubilization medium being provided in the dry blended mixture in rela- 
tionship to the quantity of herbicidal agent combined therewith to cause the powdered dry blended mixture to 
substantially dissolve in water during preparation by the applicator of a herbicidal solution which contains an 
adequate proportion of the herbicidal agent to provide from about 0.1% to about 2.5% by weight of the active 
herbicidal agent in the herbicidal solution. 

1 6. A method as set forth in Claim 1 5 wherein said solubilization medium is selected from the group consisting of diam- 
monium phosphate, dipotassium phosphate, and disodium phosphate, and a sufficient amount of the phosphate 
medium is present in the dry blended mixture to provide at least about 1 mole of the medium for each mole of active 
herbicidal agent in the initially dry blended mixture. 

Patentanspruche 

1. Stabile, in Wasser lOsliche, substituierte Phenoxy- und/oder Benzoesaure-Herbizidpulverzusammensetzung, die 
eine Menge eines im wesentlichen festen herbiziden Mittels ausgewahlt aus der Gruppe bestehend aus substitu- 
ierten, herbizid wirksamen Phenoxysauren oder substituierten, herbizid wirksamen Benzoesfluren enthalt, die 
alien in Wasser nicht letcht Ifelich sind, dadurch gekennzeichnet, da8 

eine trocken gemischte Mischung aus einer ersten Menge von trockenen Pulverteilchen des festen herbiziden 
Mittels mit einer zweiten Mengen von trockenen, festen Pulverteilchen, ausgewahlt aus der Gruppe bestehend 
aus mindestens etwa 1 Mol fur jedes Mol an herbiziderh Mittel von einem von Diammoniumphosphat, Dikali- 
umphosphat und Dinatriumphosphat Oder mindestens etwa 0,6 Mol fOr jedes Mol an herbizidem Mittel von 
einem von Trinatriumphosphat und Trikaliumphosphat als Solubilisierungsmittel fur das herbizide Mittel bereit- 
gestellt wird, 

wobei die ersten und zweiten Mengen des herbiziden Mittels und des Solubilisierungsmediums die Oberwie- 
genden Bestandteile der Zusammensetzung sind und das herbizide Mittel und das Solubilisierungsmedium 
trocken in gepulverter Form gemischt worden sind, ohne den physikalischen Zustand der Teilchen zu veran- 
dern, urn den diskreten Teilchencharakter von jeder der ersten und zweiten Mengen dieser Teilchen beizube- 
halten, sowie in Abwesenheit einer chemischen Reaktion zwischen dem herbiziden Mittel und dem 
Solubilisierungsmedium, urn eine relativ gleichfOrmige trockene Mischung derselben zu bilden. 
wobei eine ausreichende Menge des Phosphatmediums in der trocken gemischten Mischung in Bezug auf die 
Menge des damit kombinierten herbiziden Mittels vorliegt, so dafi die trocken gemischte Pulvermischung sich 
wahrend der Herstellung einer herbiziden LOsung daraus, die einen ausreichenden Anteil des herbiziden Mit- 
tels enthalt, um etwa 0,1 bis etwa 2,5 Gew.-% des wirksamen herbiziden Mittels in der herbiziden Lfisung zu 
liefern, in Wasser lost. 

2. Herbizid nach Anspruch 1 , bei dem das trockene Solubilierungsmedium Diammoniumphosphat ist. 

3. Herbizid nach Anspruch 1 , bei dem das trockene Solubilierungsmedium Dikaliumphosphat ist. 

4. Herbizid nach Anspruch 1 , bei dem das trockene Solubilierungsmedium Dinatriumphosphat ist. 

5. Herbizid nach Anspruch 1 , bei dem das trockene Solubilierungsmedium Trinatriumphosphat ist. 
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6. Herbizid nach Anspruch 1 , bei dem das trockene Solubilierungsmedium Trikaliumphosphat ist. 

7. Herbizid nach Anspruch 1, bei dem die trocken gemischt Mischung eine Mischung von substituierten Phenoxy- 
saure- und substituierten Benzoesaureherbiziden umfaBt. 

5 

8. Herbizid nach Anspruch 1 . bei dem das wirksame substituierte Phenoxysaureherbizid 2,4-Dichlorphenoxyessig- 
saure ist. 

9. Herbizid nach Anspruch 1 , bei dem das wirksame substituierte Phenoxysaureherbizid 4-(2,4-Dichlonphenoxy)but- 
10 ansaure ist. 

10. Herbizid nach Anspruch 1, bei dem das wirksame substituierte Phenoxysaureherbizid (±)-2-<2,4-Dichlorphen- 
oxy)propansaure ist. 

is 11. Herbizid nach Anspruch 1, bei dem das wirksame substituierte Benzoesaureherbizid (4-ChJor-2-methylphen- 
oxy)essigsaure ist. 

12. Herbizid nach Anspruch 1, bei dem das wirksame substituierte Phenoxysaureherbizid (±)-2-<2,4-DichJonphen- 
oxy)propansaure ist. 

20 

13. Herbizid nach Anspruch 1. bei dem das wirksame substituierte Benzoesaureherbizid 3,6-Dich!or-2-methoxyben- 
zoesaure ist. 

14. Herbizid nach Anspruch 1, bei dem das wirksame substituierte Benzoesaureherbizid 3-Amino-2,5-dichlorbenzoe- 
25 saure ist. 

15. Verfahren zur Herstellung einer stabilen, in Wasser loslichen, substituierten Phenoxy- und/oder Benzoesaure-Her- 
bizidpurverzusammensetzung, die eine Menge eines im wesentlichen f esten herbiziden Mrttels ausgewahit aus der 
Gruppe bestehend aus herbizid wirkenden Phenoxysauren und substituierten herbizid wirkenden Benzoesauren 

30 enthalt, die in Wasser nicht leicht loslich sind. dadurch gekennzeichnet, daB 

eine erste Menge von trockenen Pulverteilchen des festen herbiziden Mrttels bereitgestellt werden, 
eine zweiten Mengen von trockenen, festen Pulverteilchen, ausgewahit aus der Gruppe bestehend aus min- 
destens etwa 1 Mol fur jedes Mol an herbizidem Mittel von einem von Diammoniumphosphat, Dikaliumphos- 
35 phat und Dinatriumphosphat oder mindestens etwa 0,6 Mol fDr jedes Mot an herbizidem Mittel von einem von 

Trinatriumphosphat und Trikaliumphosphat als Solubilisierungsmedium for das herbizide Mittel berertgestellt 
wird, 

wobei die ersten und zweiten Mengen des herbiziden Mrttels und des Solubilisierungsmediums die Oberwie- 
genden Bestandteile der Zusammensetzung bilden, 

40 das herbizide Mittel und das Solubilisierungsmedium in gepulverter Form ohne Veranderung des physikali- 

schen Charakters der Teilchen trocken gemischt werden, urn den diskreten Teilchencharakter von jeder der 
ersten und zweiten Mengen der Teilchen aufrechtzuerhalten, sowie in Abwesenheit einer chemischen Reak- 
tion zwischen dem herbiziden Mittel und dem Solubilisierungsmedium, urn eine relativ gleichfOrmige, trockene 
Mischung dersetben herzustellen, 

45 eine ausreichende Menge des Phosphatsolubilisierungsmediums in der trocken gemischten Mischung in 

Bezug auf die Menge des damit kombinierten herbiziden Mrttels bereitgestellt wird, um die gepuhverte, trocken 
gemischte Mischung dazu zu bringen, sich in Wasser wahrend der Herstellung durch den Anwender einer her- 
biziden Losung, die einen ausreichenden Anteil des herbiziden Mitt els enthalt, um etwa 0,1 bis etwa 2,5 Gew.- 
% des wirksamen herbiziden Mittels in der herbiziden Losung zu liefern, im wesentlichen zu losen. 

50 

1 6. Verfahren nach Anspruch 15, bei dem das Solubilisierungsmedium ausgewahit ist aus der Gruppe bestehend aus 
Diammoniumphosphat, Dikaliumphosphat und Dinatriumphosphat und eine ausreichende Menge des Phosphat- 
mediums in der trocken gemischten Mischung vorhanden ist, um mindestens etwa 1 Mol des Mediums fur jedes 
Mol an wirksamem herbizidem Mittel in der anfangs trocken gemischten Mischung zu liefern. 

55 

Revendications 

1 . Composition herbicide en poudre stable soluble dans I'eau d'acide a groupement phenoxy substitue et/ou benzol- 
que substitue qui corrtient une certaine quantite d'un agent herbicide sensiblement soltde choisi dans le groupe 
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constitue des acides a groupement phenoxy substitue a activity herbicide et des acides benzoTques substitues a 
activite herbicide, qui seuls ne sont pas facilement solubles dans I'eau. caracteris6e en c qu'on propose 

un melange melange par voie seche de : 

5 une premiere quantite de particules en poudre seches de I'agent herbicide solide et 

une deuxifcme quantite de particules en poudre seches solides choisies dans le groupe constitue d'au moins 
environ 1 mol pour chaque mole de I'agent herbicide d'un Element parmi le phosphate de diammonium, le 
phosphate dipotassique et le phosphate disodique et au moins environ 0,6 mol pour chaque mole de I'agerrt 
herbicide d'un Element parmi le phosphate trisodique et le phosphate tripotassique en tant que milieu de solu- 

10 bilisation de I'agent herbicide, 

lesdltes premiere et deuxieme quarrtites de I'agent herbicide et du milieu de solubilisation etant les consti- 
tuants predominants de la composition, 

ledrt agent herbicide et ledit milieu de solubilisation ayant 6te melanges par voie seche sous forme de poudre 
sans modification de Tetat physique des particules pour maintenir le caractere particulate discret de chacune 

75 desdites premiere et deuxieme quarrtites desdites particules et en I'absence cTune reaction chimique entre 

ledrt agent herbicide et ledrt milieu de solubilisation pour former un melange sec relativement uniforme, 
ce en une quantite suff isante du milieu de type phosphate dans le melange melange par voie seche en relation 
avec la quantite de Tagent herbicide associe, de sorte que le melange en poudre melange par voie seche se 
dissout dans I'eau lors de la preparation d'une solution herbicide qui contient une proportion adequate de 

20 I'agent herbicide pour fournir d'environ 0,1 a 2,5 % en masse de Tagent herbicide actif dans la solution herbi- 

cide. 

2. Herbicide selon la revendication 1 , dans tequel ledrt milieu de solubilisation sec est le phosphate de diammonium. 
25 3. Herbicide selon la revendication 1 . dans lequel ledrt milieu de solubilisation sec est le phosphate dipotassique. 

4. Herbicide selon la revendication 1 , dans lequel ledrt milieu de solubilisation sec est le phosphate disodique. 

5. Herbicide selon la revendication 1 , dans lequel ledrt milieu de solubilisation sec est le phosphate trisodique. 

30 

6. Herbicide selon la revendication 1 , dans lequel ledrt milieu de solubilisation sec est le phosphate tripotassique. 

7. Herbicide selon la revendication 1 , dans lequel le melange melange par voie seche comprend un melange d'herbi- 
cides du type acide a groupement phenoxy substitue et acide benzolque substitue. 

35 

8. Herbicide selon la revendication 1 , dans lequel ledit agent herbicide acitif du type acide a groupement phenoxy 
substitue est I'acide (2,4-dichlorophenoxy)ac6tique. 

9. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide a groupement phenoxy 
40 substitue est I'acide 4-(2,4-dichloroph6noxy)butanoTque. 

10. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide a groupement phenoxy 
substitue est I'acide (±)-2-(2,4<iichlorophenoxy)propanoTque. 

45 11. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide benzolque substitue est 
I'acide (4-chloro-2-methylphenoxy)acetique. 

12. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide a groupement phenoxy 
substitue est I'acide (±)-2-(2,4-dichlorcphenoxy)propanoique. 

so 

13. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide benzolque substitue est 
I'acide 3,6<Jichloro-2-methaxybenzoique. 

14. Herbicide selon la revendication 1, dans lequel ledit agent herbicide actif du type acide benzolque substitue est 
55 I'acide 3*amino-2,5fdichlorobenzoique. 

15. Precede de preparation d'une composition herbicide en poudre stable soluble dans I'eau d'acide a groupement 
phenoxy substitue et/ou benzolque substitue contenant une certaine quantite d'un agent herbicide sensiblement 
solide choisi dans le groupe constitue des acides a groupement phenoxy a activite herbicide et des acides benzoT- 
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ques substitute a activity herbicide, qui ne sont pas facilement solubles dans I'eau, caracterise par les etapes con- 
sistant a 

fournir une premiere quantite de particules en poudre s6ches de I'agent herbicide solide, 
fournir une deuxieme quanta de particules en poudre s6ches solides choisies dans le groupe constitue d'au 
moins environ 1 mol pour chaque mode de I'agent herbicide d'un element parmi le phosphate de diammonium, 
le phosphate dipotasstque et le phosphate disodique et au moins environ 0,6 mol pour chaque mode de I'agent 
herbicide d'un element parmi le phosphate trisodique et le phosphate tripotassique en tant que milieu de solu- 
bilisation de I'agent herbicide, 

lesdrles premiere et deuxieme quantity de I'agent herbicide et du milieu de solubilisation etant les consti- 
tuants pr6dominants de la composition, 

melanger par voie seche I'agent herbicide et le milieu de solubilisation sous forme de poudre sans modification 
de retat physique des particules pour conserver le caractere particulate discret de chacune desdites premiere 
et deuxieme quantites desdites particules et en I'absence d'une reaction chimique entre ledit agent herbicide 
et ledit milieu de solubilisation pour produire un melange sec relativement uniforme, 
une quantite suffisante du milieu de solubilisation de type phosphate etant fournie dans le melange melange 
par voie seche en relation avec la quantite de I'agent herbicide associe pour provoquer la dissolution sensible 
du melange en poudre melange par voie seche dans I'eau lors de la preparation par I'applicateur d'une solution 
herbicide qui contient une proportion adequate de I'agent herbicide pour fournir d'environ 0,1 a 2,5 % en 
masse de I'agent herbicide actif dans la solution herbicide. 

16. Precede selon la revendication 15, dans lequel ledit milieu de solubilisation est choisi dans le groupe constitue du 
phosphate de diammonium, du phosphate dipotassique et du phosphate disodique et une quantite suffisante du 
milieu de type phosphate est presente dans le melange melange par voie seche pour fournir au moins environ 1 
mol du miiieu pour chaque mole de I'agent herbicide actif dans le melange initialement melange par voie seche. 
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